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ABSTRACT 



In a flow deflector structure for an intake air duct of an 
internal combustion engine which includes a housing with 
air inlet and outlet openings arranged at a predetermined 
angle with respect to each other for redirecting air flowing 
through the deflector structure and with flow guide vanes 
curved according to the flow direction change provided by 
the flow deflector structure, the housing has a flow cross- 
section which is larger than the flow cross-section of the 
inlet and outlet openings and a side wall opening with a 
cover to facilitate farming, or insertion of the guide vanes in 
the housing. 

5 Claims, 4 Drawing Sheets 
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DEFLECTOR STRUCTURE FOR AN INTAKE restrictions which would also generate flow losses by reduc- 

AIR DUCT OF AN INTERNAL COMBUSTION ing the flow cross-section. Losses are avoided since the 
ENGINE inaeased cross-section more than compensates for the area 

lost to the flow guide structures. FUither, the anangement is 
BACKGROUND OF THE INVENTION 5 such that the flow guide structures can easily be integrated 

The invention relates to a deflector structure for an intake '^^ deflector structure, 
air duct of an internal coonbustion engine with essentially However, die guide vanes cannot be installed in die 
annular inlet and outlet sections and a deflector housing manner commonly enq)loyed because of the increased flow 
portion disposed between the inlet and oudet secti<»is. aoss-section in the area of the deflector structure. Thus the 

In gas ducts, particularly air ducts for internal combustion ^° <^ector structure is a two-part structure with a removable 
engines, in which the air is deflected by a large angle, the side portion covering an owning dirough which guide vanes 
flow profile becomes gen^y disturbed by turbulence, still ^"^^ ^^"^ ^ ^ cross-section can be inserted 
areas and return flow areas. With such disturbances in the ^ formed. 

flow pattern, the flow resistance is increased and, With the guide vane arrangement according to the 
consequently, die cflPective aoss-section of the air duct is invention, the air flow losses are substantially reduced and 
reducel air is supj^d from the air filter to the internal combustion 

ft is ^ncraUy known (see Dubbcl, •'Rschenbuch fiir den ^""^^ efficiently under optimal air flow conditions. 
Maschinenbau", l?** edition, page 50 (Mechanical Engl- invention will be described in greater detail on the 

neering Handbook)) to provide hi such duct areas guide 20 accompanymg drawings. 

S:.?sif?S?ll^.^- DESCRimON OF THE DRAWINGS 

An arrangonent for guiding the air into an intake duct of FIO. 1 is a perspective view of an air deflector structure 

an internal combustion engine is disclosed in DE 38 43 019 according to the invention. 

C2. Here, guide baffles are provided k an air inlet housmg 25 piG. 2 is a perspective view of the air deflects stracture 

for leading the air from the housing into a coaxial air outiet witii die cover shown removed. 

DE 44 39 792 Al discloses an air inlet system for internal FIG, 3 is a longitudinal cross-sectional view of the 

combustion engines widi an air inlet section and a suction deflector stnicture. 

pipesectionwithseveralsuc^OTpipcsf^^^ HG. 4 is a cross-sectional view of an embodiment 

totherespemvecyhndersoftiieengme.Therearefiirthc^ 30 ^hcrdn the flow guide vanes are formed integrally with die 

least first and second air flow chambers which interconnect deflector housing, 
the ak inlet section with the suction p^e section. Hie 

sections are arranged side-by-side and die intake air passes DESCRIPnON OF THE FREFERRED 

through the sections in succession. The sections are divided EMBODIMENT 

by a common wall and are in communication with one ^5 

another by an openhig in tiie common wall ^ ^ ^""^ ^ combustion engme 

riT? /in ^ 1 fift#; A 1 ^jo^i^^^c ^ • * • * 1 includes a deflector stnicture 1 as shown in FIG. 1 whidi is 

DE 40 31 880 Al discloses a suction pipe for an internal j .*u . ^ r-«^ 

combustion engine providing for comimmication between ^"^^ ^ ^ ^ ^^^^ ^ 

an intake of a cylinder of die mtemal combustion engine and ^wde vanes is adapted to the flow direction change provided 

an ak collector or the surrounding air which includes a '"^ deflector stnicture 1. The guide vanes 2 may be 

nozzle structure. In order to achieve a high air delivery rate uniform thickness off they may be streamlined. 

also during low revolution operation of flic engme with such As shown in HG. 4, die cross-section of tiie deflector 

a suction pq)e, ttie suction pipe's inlet end has a suction structure lis not ckcular like that of the mlet 5 and die outiet 

fiimieLpie ctiffuser hasan hic^^^^ 6, but die deflector structure 1 is widened transverse to die 

STnn'^f 1l ''^"^'h'' T'f ? ^"^^'^ flow direction so tiiat die flow cross-section wiflun die 

channel of die cylinder head of die mtemal combustion ^ ^ .. 

engme and has In opening conesponding to die flange '^"^^ ^^^^^ 

diameter of tiie suction channel. ^ ^®^*y ^ ^^"^^ 4. 

H is die object of die present invention to provide an ,n "^^"^^ ^^""^ ^"""^ ^^"^ 

intake air duct for an internal combnstion engme which profile. It more tiianconqjensates for die volume taken up by 

provides for a guided air flow widi optimal flow profile. vanes 2 so diat die flow aoss section is not 

detrimentally affected by the installation of die guide vanes. 

SUMMARY OFTOBlNVHNnDN The deflector structure 1 is foimed as a two-part sttucture. 

In a flow deflector structure for an intake air duct of an 55 It conqnises a housing part 3 with an opening at one side 

internal combustion engine which includes a housing with which is closed by a cover 4. FIG. 2 shows the deflector 

au: hdet and outiet openings arranged at a predetermined housing 3 widi die cover 4 removed. As can be seen from 

angle mth resi^ct to each odicr for redirw^mg afr flowing FIG. 2, die housmg 3 includes an inletportion 5 and an oudet 

dirou^ die deflector structure and with flow guide vanes ^ion 6. The afr commg from an air filter enters die 

curved accordmg to die flow direction diange provided by 60 K^^^ ^ . . - ^ . i.* * \^ * 

die flow deflector structure, die housing haf a flow cros^- ^ mlet portion 5. Aftcx die air 

section which is larger dian die flow cross-section of die entering tiirwgh die inlet portion 5 has been deflected by die 

inlet and outiet openings and a side waU opening witii a deflector housing walls and die guide vanes 2, it leaves die 

cover to facilitate forming, or insertion of, the guide vanes deflector housing 1 through the oudet portion 6 in the 

in the housing. ^ direction toward the internal combustion engine. 

Because of the inaeased aoss-section of the flow deflec- As shown in FIGS. 2 and 4, the guide vanes 2 are formed 

tor structure, die flow guide vanes do not represent flow integrally widi die deflector housing 1. FIG. 3 shows die 



07/13/2003, EAST Version: 1.04.0000 



5,651,339 



deflector housing with the guide vanes ananged therein. As 
shown in HG. 4, the guide vanes 2 which are int^rally 
fofcxned with, and project from, one side wall of the deflector 
housing 1 have their free ends received in grooves 17 foimed 
in the inner wall of tht cover 4 opposite the side wall of the 
deflector housing from which the guide vanes 2 project. The 
grooves 17 have a width corresponding to the thickness of 
the free ends of the guide vanes 2 so that the free ends of the 
guide vanes are snugly received and firmly supported in the 
grooves 17 so as to stabilize the guide vanes 2. Preferably, 
the guide vanes 2 are formed integrally with the deflector 
housing 1 which consists of plastic and is fanned by 
injection molding or casting. 

The housing part 3 is sealingly closed by the cover 4. The 
air-tight mounting of the cover 4 on ttit housing assists in 
optimizing the air flow through the deflector housing 1. The 
air-tight connection can be achieved by welding, soldering, 
bonding, or bolting the cover 4 onto the housing 3. 

As shown in FIGS. 1 and 2, the cover 4 includes a nozzle 
stub 8 for the admission of additional air. If needed, the stub 
8 can be used for connection of the crankcase ventilation 
system, for example. 

Since flie deflector structure consists of housing part 3 
with a cover 4, it is possible to make the inlet part 5 and the 
outlet part 6 free of any buirs. Hie inlet part 5 and the outlet 
part 6 are tfaerefcxe smoothly connected to the housing part 
3. 
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What is claimed is: 

1. A flow deflector structure for an intake air duct of an 
internal combustion engine conquising: 

a housing with an air inlet portion and an air outlet portion 
having essentially circular inlet and outlet openings, 
respectively, said inlet and outlet portions being 
arranged at a predetennined angle with respect to one 
another for redirecting air flowing throug}i said deflec- 
tor stracture, at least one flow guide vane disposed in 
said housing and having a curvature adapted to the air 
flow direction change to be provided by said deflector 
structure, said housing having a flow cross-section 
different in shape from the essentially circular shape of 
the inlet and outlet openings such that the flow cross- 
section in said housing part is larger than that of said 
inlet and outlet openings, said housing having an inte- 
gral side wall and, opposite said integral side wall, a 
side opening and a cover disposed in and closing said 
side opening. 

2. Aflow deflector structure according to claim 1, wherein 
said inlet part and said ouflet part are integrally formed with 
said housing. 

3. Aflow deflector structure according to daim 1, wherein 
said housing includes at least two flow guide vanes, said 
flow gqide being streamlined and having a cross-section 
vi^di uniformly deaeases in flow direction. 

4. Aflow deflector structure according to daim 1, wherdn 
said flow guide vanes are integrally formed wifli one of said 



housing and said cover and have free ends supported in 
Sinceneithertheinletpait5norflieoiitlctpait6haveany 30 grooves formed in flie other of said housing and said cover. 



burrs, good seals can be obtained and the flow profile is 
optimal providing for little flow losses. 

B is of course, possible to form the guide vanes 2 
integrally with the cover 4 and to provide the grooves for 
supporting the free ends of the guide vanes 2 in the housing 
part 3. 



35 



5. A flow deflector stracture according to daim 4, wherein 
said grooves have a width corresponding to iht thickness of 
the free ends of said flow guide vanes for snugly receiving 
and firmly supporting the free ends of said flow guide vanes. 
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